Genetic and mass spectrometric tools for elucidating the physiological function(s) of cytochrome P450 enzymes from Mycobacterium tuberculosis.
Tuberculosis remains a leading cause of human mortality. The emergence of strains of Mycobacterium tuberculosis (Mtb), the causative agent, that are resistant to first- and second-line antitubercular drugs urges the development of new therapeutics. The genome of Mtb encodes 20 cytochrome P450 enzymes, at least some of which are potential candidates (CYP121, CYP125, and CYP128) for drug targeting. In this regard, we examined the specific role of CYP125 in the cholesterol degradation pathway, using genetic and mass spectrometric approaches. The analysis of lipid profiles from Mtb cells grown on cholesterol revealed that CYP125, by virtue of its C26-monooxygenase activity, is essential for cholesterol degradation, and, consequently, for the incorporation of side-chain carbon atoms into cellular lipids, as evidenced by an increase in the mass of the methyl-branched phthiocerol dimycocerosates (PDIM). Moreover, this work also led to the identification of cholest-4-en-3-one as a source of cellular toxicity. Herein, we describe the experimental procedures that led to elucidation of the physiological function of CYP125. A similar approach can be used to study other important Mtb P450 enzymes.